Piceatannol, a resveratrol derivative, promotes glucose uptake through glucose transporter 4 translocation to plasma membrane in L6 myocytes and suppresses blood glucose levels in type 2 diabetic model db/db mice.
The skeletal muscle cells are one of the main sites of glucose uptake through glucose transporter 4 (GLUT4) in response to insulin. In muscle cells, 5' adenosine monophosphate-activated protein kinase (AMPK) is known as another GLUT4 translocation promoter. Natural compounds that activate AMPK have a possibility to overcome insulin resistance in the diabetic state. Piceatannol is a natural analog and a metabolite of resveratrol, a known AMPK activator. In this study, we investigate the in vitro effect of piceatannol on glucose uptake, AMPK phosphorylation and GLUT4 translocation to plasma membrane in L6 myocytes, and its in vivo effect on blood glucose levels in type 2 diabetic model db/db mice. Piceatannol was found to promote glucose uptake, AMPK phosphorylation and GLUT4 translocation by Western blotting analyses in L6 myotubes under a condition of insulin absence. Promotion by piceatannol of glucose uptake as well as GLUT4 translocation to plasma membrane by immunocytochemistry was also demonstrated in L6 myoblasts transfected with a glut4 cDNA-coding vector. Piceatannol suppressed the rises in blood glucose levels at early stages and improved the impaired glucose tolerance at late stages in db/db mice. These in vitro and in vivo findings suggest that piceatannol may be preventive and remedial for type 2 diabetes and become an antidiabetic phytochemical.